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Lesson 17:. EGYPTIAN NUMERATION " ^ : 

This lesson is irrtendedto help the children understand our 
place values in the decimal system of numeration and to make 
a comparison.with an ancient system* of numeration where 
the numerals had no place value. The children should not 
memorize the Egyptian system. The lesson should be omitted 
^x^' for slow learners, ■ , , ■ 

^ '^^Ij.e ancient Egypfian system was based on two principles --^ 
repetijaon and addition. It was a decimal system (system of 
tens), filit^was primarily used for recording purposes and 
nQt for comptitation. The Egyptian had a set of basic syxp- 
bpls, of which only three are presented^-to the children: 



/a vertical strafes 
a heel bone 
a scroll 




to Represent J 

represent 10 
to rep3::esent 1 00 



Ten vertical^strokes equaled one hee! bone; ten heel bones 
equaled one scroll, etc. If the.Egyptian\wished to write a 
^numeralfor one item, he drew one vertical stroke (|); for 
ty^o items, two vertical strokes (| |)/ f6r three items, three 
vertical strokes (| | |); and so on, up to nine strokes for nine 
items (|IN||iri)V - . . • ^ 

When the ancient Egyptian wished to write or Represent ten, 
he used one heel bone (fl); for twenty, he used two heel bones 
'(nn)^ for thirty, three heel bones (000), etc. He did the same 
kind of repetition when writing scrpUs for hundreds four 
hundred would-be represented by four scrolls (9999), The four 
scrolls would represent. 100 f 100 + 100 + 100.. The Egyptian ^ 
number, 99 0 1, would represent 200 + 10 +' I or 211, 

You may wish to begin the lesson with a discussion of ancient 
Egypt, If so, pictures. and^films would be helpful. A list of 
books containing suitable pictures for displ^iy is included in 
Ihe materials list for this lesson. 



x7 i 



MATERIALS , ^ 

— pictures of Egypt (optional) t ^ . 

Recommended sqources are: * , ' 

Life Magazine, ; April 1*968 issues . 

The River Nile by Bruce Brander, National Geographic 
"society, Washington, D.C, 1966 

Dictionary of Egyptian. Civilization by Georges Posener, - 
Tudor. Publishing Co., New York. 1959 o 

Thebes of the Pharaohs by Charles F. Nims. Stein and 
. 1 ' ^Day. New York. 1965 ' 

Life. In. the Ancient World by Bart Winer. Random House 
' . 1961, pp. 34-77. ^ ^ ^ 

The Golden Book of Lost WorTds by Janet Chenery. Golden 
' Press. New' York 1963, pp. 7-49 

- Worksheets 42v 43 and 44 
PROCEDURE 

\ * ■ 

Tell your .class that Tor must have^-spent some time at the 
library reading books about number systems other than ours, 
* . because -he has mentioned some of the numerals used by the' 
ancient Egyptians ^ If you have pictures or films about 
* ancient Egypt, show them to the children. Pictures of the 
Sphinx, the Nile River, §rid of the wall paintings, the ancj.ent 
Egyptians made wpuld. be appropriate. Also show the chil- - 
'dren where Egypt is on a>map or globe.. Say that Tor thought 
the Egyptians must have been very interesting and he would 
.like the children to hear about the Egyptian numerals. 

Before starting the presentation of the Egyptian numerals, ask 
the children whether any of them knows what our number sys- 
tem, is called^ If no. child does, provide the answer the . 
Hindu-Arabic system. 

Activity A ' - - . 

Explain t9 the children the meaning of the Egyptian symbols, 
|,'n, and9s, i.e., that they represent one, ten, and one 



hundred, respectively. Point out that the Egyptians had no- 
symbol to represent zero. Write 1 7 on the chalk board. Call 
on a child to come to the etialk isoard and write the "Egyptian 
numferalfor 17.- '(nfl 111 I |.) * , , 

• . * - * - 

Help the child write th^ correct answe^r/ Continue the activity 
by writing several examples on the chalk board and repeating . 
the same, procedure. Use numerals such 'as 6, 32, 94, 368, . 
4 1 6, etc. * Have the children practice writing these numerals 
at their*desks while the others are writing oa the chalk board. 
Help the children complete Worksheets 42, 43, ,and 44. 



wofksheei 


Unit 16 
1 - J 


Name 




Wnje the foUowmg. irt Egyptian numerals. 






32 = 




74 = , 




H2 ^ 




^•483 ^ 






a 


774 = 


•A, 


444 = 







Worksheet 43 




100 =.^9 


* Wnte the following m our numerals. 




^ 9999999 nnn| | i j = 


7JV 




i'' 


99'mw>rt|HI|i a 
9 \ 






999<5rnnnrinn|H|| 




99nnnnn||lll ^ ^ ' 









99 



89 



Worksheoi 44 


« 

Name * 




, Write the sumj? in Egyptian, then change to our 
numerals. , 

Example: 










99'^"! r + 9"! 


999n^:3n||| 




9-1 + 9-^1 


99^^11 




99999^ nil 


= 9999911 II 




99+ + III 


^ 99nnn||| 






<■ 


- • 



Activity B • • * 

■ Write on the chalk board: ^ ■■ 

462 = 9999mmnn|l . 

> 

Then ask: c- . ^ 

HOW MANY DIGITS OR SEPARATEj^MBO^^^^^^^^ . 
HAVE TO USE TO WRITE 462 IN OUR SYSTEM? (3 J ^ 

■ ' HOW MANY IN THE EGYPTIAN SYSTEM? (12.) 

^ WHICH IS EASIER TO USE? (Our system.) 

• Show the children that the numeral 462 may be written in any 
order." It can be written, for example as:. 

. order and th^e numerals have no palace value.. 

Vyou wish, repeat with other examples , such as: . 

962 and 9999995>9S)nnnnnn| 1 
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L esson ) 8: ROMAN NUMERATION 

A brjjef investigation into the -Roman numeraUon system 
should 'enable a child to ^"ppreeiate our decimal (base ten) 
system more. Roman numerals are still used frequently 
in our society. You can see them on clock faces, in books,- 
on cornerstones, in motion picture' screen c?redits, in 
English 4eme- outlines, and so oh. Uttle emphasis shoruld 
be placed on mastering the reading of Roman numerals ~ 
the emphasis- should be on comparing decimal numerals 
with Roman numerals.. The children will see thatvthe Rdman 
system is more complex. , * - 

As with the previous lesson, you may wish to show pictures 
that tell^the children something about the life of the ancient 
Romans. Three books containing: suitable pictures are listed 
In'the materials for this lesson*. ' 

■MATERIALS 

- pictures of ancient Rome (optional) . * 
' Recomnvended sources' are: 
• Life in the Ancient World .by Bart Winer, Random House,' 
. Inc. ; 1961. * ' , »• 

. Ancient Tlome,b y .Rdger'' Buttexfield, Odyssey gress, ., 
• New Yock, 1964. ■ • 

The Founlains of-Rome by H.V. 'Morton, MacMillan 
' ■ ' • Company, New York, 1966, 

-_ Worksheets 45,'" 46 and_47 . , ■ . " " ' 

PROCEDURE . ■ ■ - ■ ; ' ■. - • 1_ 

If yoa-wish, tell the children thai. Tor has" now been reading 
^ about the ancient Roman numeration system -and would like 
the class to take a- look at these numerals. :As an intro- 
duction, discuss" briefly some of the history of ancient Rome 
showing, pictures. of Caesar,,, the Colasseum, etc. ^ Have the 
children join in this discussion with' information from films 
they have seen, too. • ' . 



10'2 



Acti\^ty A 



Draw a large picture, of a clock face on a piece of tagboard. 
Use Rq.rnan numerals to label it.. . _ , 




•HAS AN YONE EVER SEEN A CLOCK .FACE THAT LOOKS 
'LIKB'THI&? WHERE?" .' • - ' 

WI^AT-Km.D..OE.N.llMER\LS ARE THESE? '(Roman.) 

WHERE ELSE HAVE YOU SEEN THESE NUMERALS? (In books, 
on buildingis , etc . ) " " " 

' WHAT ARE THE DIGITS OR SYMBOLS THAT APPEAR-ON THIS 
•CLOCK FACE? JI, V, X.) r ■ ■ ' 

. LET'S -SEE -IF WE CAN FIGURE OUT WHAT THESE -SYMBOLS 
MEAN; maybe' WE CAN COMPARE THIS CLOCK WITH OUR 
" REGULAR CLOCK. 

' * ■ ' , . * ' ' \ 

Draw a picture of a regular clock, face and place it along side 
'of the Roman numeral clock face. • . . ' ' 
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Have the children Jook., 
at Worksheet 45. ^fJow,, 
byone-to-^oqe corre- ; 
•spbndSnce, compare the 
symbols as - :)llows: 

VWHAX DOES' THE I , 
ON THE*ROMAN . 
CLOCK REPRESENT? 

. (1.) 

Draw a line from T to I. 
"Write. the I in' the cor- 
rect square. '. ■ 

• WHAT DOES THE V 
0N.,THE BOMAN - 
CLOCK REPRESENT? 
(5,)< 

Draw a line,from 5 to V. 
Write' the V in the cor- 
rect square. 
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Worksheet 45 ^ 

Unit 16 * ' Namo_ 




Hindu-Arabic 
Complete this chart. 



Roman 



Hindu- 
Ara bic 

Roman 



Hindu- 
Arabic 



Roman 



1 


2 


3 


*4 . 




6 


I 




in 






w 


7 




9 


/o- 




n- 


VJl 


mi 


IX 


X 




XII 



WHAT DOES THE X ON THE ROMAN. CLOCK REPRESENT?- ^. 

Draw a line from LO to.X. .Write the X in 'tJie correct square. ^ 

Continue comparing all the numerals on the clock faces. 
Give the IV and the K last.t.. \ \. 

CAN YOU EXPLAIN THE IV? . (Four, implieQ as one before-, 
/five.)^ - ' - 

CAN YOU EKPJAIN THE IX?; ,(Nine, implied as one befpre ^ 

' * ten.) ; ^ y " ' • ' ' ^ V / 

Have the children^ complete Worksheet 45 by placing tHe^cor-; 
responding numerals^ the^.proper sii)aces. Remember to ex- 
plain the notation as you proceed; e.g. , XII r 10 + 1 + 1 = 1 2, 
etc. ^ " * ' 
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Continue by drav^ing the symbols "L" anfi 'JC on youc^chalk'^-"'/- ' 
board. Explain that these symbols are Roman numerals which ^ 
represent '50^ and I 00,. respectively. ♦ Ask' the chiidren to 
identify oFallykXXIII, IX, CXX, IX,' etc. 

Then: have them complete Worksheets 46 and 47 



inn lo 



Nome 



\ 



1- 


I 


15 = 




2 = 


/J • 

~ i — 


20 = 




4== 




. 50 = 


L 




Vf 


65- 


:lxv 




mil 


.69 = 


ft 

LX/X 


9 = 


■■IX. 


90 = 


XC 


10= -x 


100 = 


C 


13 = 


XllP.. 


200 = 


cc 



Workbhept 47. 
Unit 16 



Wrtio our nuirierdlii .*or: 



VII =_Z 



'XVII- = AZZi 



XXII = 

" iv= -/ 



xxiy =.^^ 



ix=_ii 



XIX 

LVI = 
CCXX= 



Activity B ' 

■ '.Write 33 and XXXIII on the chalk bpaTd. 

HOW MANY DIGITS OR SYMBOLS FOR 33 DO' WE USE^ 
. IN OUR SYSTEM? (2.) - ~ 

' ■ • • . . ■ ; • . . -^ 

HOW MANY In the ROMAN 'SYSTEM? (6.) . 
, ■ - WHICH IS EASIER TO WRITE? (33; the Hindu-Ar&bic. ) 
IDOES T*HE ROMAN NUMERAL HAVE PLACE VALUE? (No.) 
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•-^105 ^ 



'* , ^ ^Explain that it^does hav^ tt^e property oTf ord^r, „i. e. /;:jO(Xnx. . • • 
' ' .must.be writ1;6n exactly a s4t is,, It cannot be written 'XKlIXK ^ 



yhe Roman system, as *the. Egyptian sy&t.^m, .dogi^jiotTiave a* 
symbo> for zero.!'** 



Repeat .witl\:. rf* •*«. ^ - ! 



■ ' L a^wJ 50— 
LV andjs 
XXXVm'and 38 
C-Nand 100- 
CCXXXUf and 233. 



IS THp HINDU-ARABIC NUMERAL ALWAYS EASIER T.0 WRITE 
THAN THE ROMAN; NUMERAL? ' - ~. 

Not always;- see''"L and C ^amples above. 
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SECTION 3 



i«i*easurin6 weight 



• • * • ' 

- Tb' (develop the idea that weight is a property that can be" 
' • " , , .used to descrripe and compare objects. 

A* 

^ -. Tqjiave the childr^ discpver that there'*are -more" precise 
methods of measuring th^ property of weight than by heft- 
ing." . - . ■ ■ 



To have the Children construct and use several devices 
for measuring weight a ntf^record the results in- different 

To-revifejA^ th^ idea that a' fraction is a part- of" somethihg/ 
and to en^largejhe children's understanding of 'the real 
numbef systena by. using fractions on tire number line.- 



- To have the children^ recognize the value of staridard 
units of measufei^ent for the property of weight, as they 
. - did previously for*t|ie property of length. 

COMMENTARY. "/ 

' In the seven lessoris.of this "^ction the children learn more 
_ about measutement by .studying\ftieTDropert/ of weight. la ] 
- ' . liesson 1 9 {Key ml^tee and ord'&r gross, comparisons of height . 
by hefting objects in. their hands. Nrhen the children improve 
^ their methods of rheasuring weight bW:onsfructing and using 
balances (Lessens 20 and 21). Variation in measurement 1^ 
emphasized in Lesson- 22 when" the children, develop two 
standard weight units to improve their. mea^rements. In 
Lessen ?3 fraction^ weight is related to the^irepresent'ation 
of 'numbers on the "mber line. *In Lesson 24. the children 
construct another Weighing device; - Variation in weight mea- 
surement iB^demonstrated again in Lesson 25, when results 
^ obtained by different children are'coiiipared; " - • ^ 



Lessons 22 and 25 should emphasize the fact that tKere is 
variation in airmeasurements. Variation is due, in part, to 
^the inevitable errors which occur during the process of mea-; 
suring. Independent measurements of the same quantity will 

- ' lot" ■ ■ . • 



always differ, even though very slighW.\Varialion may also 
*be duaio 'diff^jrenceS in samp»les. ^ Objects which. aVe seem- 
ing lyf^njtical ajre never Really identical and^ljiii'fact also 
results in differing measurements of the same. property.' For 
example, one cork may^lo<DK very much like anoth^, but given 
sufficiently sensitive balances, one could shoVthat each, 
cork differs ^Ifghtly in weight from* all the others. Thus each ^ 
.-obj-ect in the -uniWse- is'uniqUe, as-we would find out if we , * 
could measure properties with sufficient precision, 

♦ * > . ."^ ' ' 

■ Inaccuracy and va'riationlbre ajways involved in making mea~ 
. surements. By having the children work with weSght, this- 
section 6\f the unit begins to. illustratd\t)iese.fuiidarnen[tal ^ 
r qualitiesrW the measuring process. ^ 



• Lesson 19.:- A NEV?^ PR'OPERTY .• " ' " " 

' r-^ —i- . ... 

_-s-„.^w This ^Qssp^^jp]^ in ordering p,n the basis of a 

R£0£qrty^ 

. duced by .liaying grb.ups of'chiTafen ord'dr o"bte'cts 'by - 
them^'in'peir hands to judge- the relative weigKts. Then each^ 
*'\ ^ child is^given a set of objects to order by hefting. He re-^ 

V . ' cdrd.s h?is. findings .for this set on Woi;lisheet 48, 

/ . ' . ^ ^ — " 

"I r \ Aelivi^iy A is intended to gi\e the children an opportunity to - . 

use their observational and oescilptive powers to consider a' 
greai: many properties before KK:using on the property of 
: ^H'?.^^' is also-intended as\ review of recording with 
- - sv^rtibols, A segment of the Tor s^ory is provided below. You 

Way^find it helpful in introducing*. th^ activities;- 

In Activity A give' the children plenty oi\practice in-rPv^ord- 
' ing with symbols on the chalk board, befoi*^ they do' "he work- . 
^' '\ ' sheet in Activity B., Show them how the members, of each 

set are fepre seated by lowercase letters suclras a, b, Q, d,' 
and that capital W" rej^resentslhe weight. Thus in ordering 
' ' " the members of Set A by weight / a child should mak^»this 

• symbolic record: • , ' 

, Set A (a, b, c)" a r- Ping -Pong ^ba 11 

* " ' ' ' " . . b ---^rubber ball ^ • - 

* * * ^ — ^^^^ ^^^^ 



W 



w 

a 


< 






< 


w 

c 


' w 

a 


< 


W -\ 
c A 


< 

a . 




< Wi 



The '^greater than" symbol should 
.alsp\be used in the comparisons, . 
The result fbf Set A;; 

d b , c1 



If you want your class tq review the concept of transitivity, 
-this le s so nlprovides-.a^good^o PPor.tuhityu.^mpiy_a^L„t b^__ 
•children', '*When wo know that the weight of d is less thaft 
the weight of b/and that.the weight of b is lei^s than. the . 
weight of c, is it necessary to* compare the we;ights of a 
and c directly? " ^ 
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MATERIALS 



Fur each. group of -,5 or & chiWren., provide one of the 

Sets A-D. -If you make' substitutions, keep in niind that the 

three objects in a set should be similar in sizfe apd shape. 
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~" - " - ' Set A ri Mnr-tong ballr I- rubber-balL,.. \ ball of clay} 

- Set B { 1 brick, I -bard block,. 1 . soft block; or .1 hard i 

blopk, 'I soft block, 1 closed box of similar f 
-■ , size, etc.} , - " \ 

— : Set C{ I irregular stone, 1 papier-mache lurnp, l^irregular 
piece of-'Styrofoam} * ^ ' * ' 

Sjet D { 3 covered paper cups or other containers filled with ^ 
materials of three ^different densities) Select from , 
such,things. as: soap powder, sahd.^ sugar, salt, 
corks, ^%mall blocks, *counter&:r'etc.__J^^^ ^ 

' — for each child ^ ' - - - 

~ set consisting of: {paper clip ; crayon, heading book, ^ 
scissors} , * ^ 

- Worksheet 48 ^ ' ^ ■ ^ 

Activity A . ' ^ 

Jf you wish to continue the story, of Tor at this point, use the 
following or your own version of it. 

" * . * *f - . 

^ -MORE -ABOUT TOR 

.** 

"Miss Johnson-," Tor said, "I'm very happy about what I have 
' learned about numbers and measuring with your class. I liked 
• finding out about those ancient systems of. numeration, too'. And 
the number line, the addition slide'rule/ and the abacus were all 
very interesting. But I'm beginning. to worry about two things." 



" What tlnTig^ter?-"-M+s-s-Johnson-asked. L_ 



"Well, the first thing is that I think I have forgotten how to 
use the 'greater than', and the '.less than' symbols." 



"Oh, rm sure the children will be willing -to review those for 
you-, Tor/ We could start;*by comparing some* objects fqr tKe prop-, 
erty of lefigth. 

"That reminds, i ne of my second wony/*' Tor interrupted. 
J*Di)n't_ Earth People .ever talk about any property but length? Pm 
really pretty tired o*^ measuring length. -There' must be many ~ 
other properties^ to consider-. ... .% maybe size, shape, color. .. ?'"^' 

The children 'lafoghed. Tommy said, "I think we would all . 
like 10 compare some otb^r properties for a change. " Then he 
picked up a Ping-Pong ball and bounced it. It bounced very^high. 
'Next he picked up a rubber ball. It bSunced high/ too, .but not so 
high as .the ^ing-Pong ball.^ Finally, Tommy tried to bounce^a ball 
of clay. It just went s-p-l-a-t and stayed* on the.floor. 

"What property was F testing, Tor? " Tommy asked. 

Tor shook his headv "I don't know/' *he admitted. 

Sally said, "Tommy was comparing the bpunciness of the 
three balls, weren't you. Tommy? " ^ ^ 

- "Say, that's more like it!" Tor said^. "Now I'd like to, hear . 
my friends dn this class describe and .compare the properties of a' 
great many objects. " . 

"We will do better than that for you, Tor, " Miss Johnson • 
said. "The children will not only tell you^how objects are alike . 
they will also tell you some of the ways they are different;" 

"And, who knows? -We may even find a very interesting new 
property tbvmaasur:^,^! Tommy said. ' ' . ) 

"Oh, that would be great!" Tor said. 

" ' o- 111/ ■ ■ 



M'iss Johnson then brought out some 'sets of objects for the 
class to describe and compare, .Tor was so curious about the-ob- 
jects that he i-eaned forward too far and nearly fell off his chair. 
Anyone could see that he could hardly wait for the lesson to start. 



Place^nough Sfets A-D around the room so that small groups 
of children can handle the objects and discuss the properties. 
Move from group to group/ encouraging each group to, discuss* 
' similar as well as different properties,^ including size, shape/ 
color, softness., etc. (This cart be either a group or a class 
discus sionO., ^ 

Whether the children bring up the subject of weiglit^them- 
selves, or not,^ask each group to- determine how the v/eiglits 
of the objects compare by lifting (hefting) the objects in 
their Hands. When each ^chiM has had Sli oppprtunity to heft 
at least one set of objects, have the class record tKe com- 
parisons on the chalk board. ' , . 

For a set of three objects, there are three binary comparisons 
which can be made and irecorded: 

' ^a ^b ' ^^^^^ht of Ping-]?6ng ball is less than 

. weight of rubber ball) * 

Wj^ < (weight^of rubber ball is less than weight 

of clay ball) 

. y * ' ^" 

W^ < W (weight of Ping -Pong ball is less than 
weight of clay ball) 

' . . . ' .0 

Guide the children in recording the first, set, but let them re- 
cord the remaining sets on the chalk board., When this is 
done, ask the children to ord'er each set: " - , . 

w . . < ' < w 

a b ~ c - 
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\ A^"one child from each group to record' the ordering of their 
set on the chalk board"/ Question ttie~ class about the rela- 
tive weights of the objects shown in the ordering. Rotate 
groups, so that different children may chepk the ordering of. 
each kind of set. / ' . ' " . * 

NojA7, if ybu.wish to review-or reinforqa th^- concept of transi- 
tivity, ask the children whether it was necessary to compare 
the weight of object a with the weight of object c to deter- 
mine the- order of"Weight of three objects in a given set* . 
From their experiences with measuifements of: length injirst 
grade, some children should be able to explain that when " 
they khow that the weight of object a is less than the weight 
of object *^b, a'nd that the weigj^it of b Is less tha^i that of c, . 
they "do not need to compare *a and c directly, becaus'e they 
can predict that the weight of a will be the leas.t and the 
weight of ,G/the greatest. -Therefore only. two binary compar- 
isons were really needed.- 

Activity- 6 -> 

See that each child has a 
paperclip, a crayon, a 
reading book, -arid scis- ^ 
sors on his desk. As.k 
the class to turn ^to' Work- 
sheet 48. -Explain >how • 
the symbols are used and 
what the children are to"' - 
do to complete this work- 
- sheet. Instruct the^chil- 
* dren to heft the objects 
two. at a time and arrange, 
them in order by weight 
on their desks — the^bb- 
j6ct of least' weight at the 
left. Each child'should 
record the six binary com- 
parisons required by the 
worksheet. -Then he 
should order his data on 
the la^t line. " 



Worksheet 48 
Unit 16 



NQfne^ 



Symbol 




W = 


Weight of the p^'per clip 


w . = 
.c 


Weight of'the book 
Weight of the scissors 




^ "W,elght pf xhe c.rayon 



Compare the weight of your objects by picking up one 
In each*hand. Then write the proper symbol <, >, 
or '= in each blank. - ' ' 



a . c 



t w 

c 

W , 



w, ^ 

» D 



w" 
a 



W 



W. 



a , 



w, 



y w^ 

b d 



Kompare the weights of all four objects. Write the 
letters for the objects In the blanks. 



W 



< W 



< w 



< w 



Again transitivity may be explored by asking whethei" it was^ 
necessary' to make all $ix' binary comparisons in order to fill 
in the last line of the worksheet. Some of the children may 
be able^to tell you that sometimes only three binary compail- 
sons will actually -be needed to determine the order of: weight 
for theVfoiir objects." • ' - . • . / • 

You may wish tor- conclude the lesson by saying that you hope 
Tor likes the. new property -^ weight -^^ which the-children 
have been comparing, "and that in the next lessons they will 
be considering^ some Ways, other^than hefting, for comparing 
this property. 



■ Lesson 20; USING A> SEESAW . ■ . ; ■ - . , 

The. idea that a beam balance is useful for/comparing the 
weights of two objects is developed in this lesson. In , 
" Activity A the children are,.challengqd to find a ^method of 
; --^Qomparingjihe weight of a 5-unit Minnebar with that of a 
. paper-v=jup^by means of a ruler balanced or. a pencil, 

. In AcH\?ity^'fe7^¥^e^ to order all the children in a 

' set by weight^ It may not be^acjic^j^for you to include all 
the children in ;the class in this set. Del^rmijiehow many. 
. chilSreri.you'can conveniently include in the setafter-iigading 
th'e activity. If some children are sen'sitive about their 
_ . weight, due to obesity or fxtreme thinness, assign Ihem to . 
help you. with the equipment, keep the class in order, record - 
data, etc, ^ . 

MATERIALS * ' . ^ ' " » • ; 

for each child — ' • 
; periciT ^ . ' 

- ruler ' ^ , - 
--'^>5-uliit Minn^bar * " ■ " • . / 

- paper cup ' . / " ' 

< ^ '" '^ — for the class -r . ' 

- seesaw (or 6' x 8" x 2" plank balanced on a brick) 

PROCEDURE ' . ' ' • • > " . ■ • 

** ■ * 

Activity A ^ . . 

r 

<. See that each child has on his desk a pencil, ruler, ^5-unit 
Minnebar and a paper cup., Challenge the children to dis-. 
cover ways to use these objects to decide whether the Minne- 
bar is heavier or lighter than the cup, Most bf the children. ^ 
^ will devi.se arm balances. Some may be equal-arm balances, 
and some^may be unequal-arm balances, as shown in the 
diagram dn the qext page. 
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Balances 



Urie.qual-Apm' 



Equal-Arm 





Permit students- to use. and observe their balances before you 
discuss the merits of one or the other. Invite the,^cbildren to 
\show any method of comparing qbjects by weight which is 
different from the equal-arm balance method. Then. ask: - 

WHAT IS THE -DIFFERENCE BETWEEN AN 'EQUAL-ARM 
BAIANCE AND AN UNEQUAL-ARM BALANCE? (The . ■ ^ , 
pencil is centered beneath the ruler for the, equal-arm 
^ type.) ' - • • _ • 

"^Iave~^he~clii_ldren use thsir balances td answer'the next two 
questions: 

HOW CAN YOU T^LL WHICH OBJECT~lS-HEAyiER THAN 
ANOTHER IF YOU ARE COMPARING THEIR WElGHT-WIT"- 
-AN ^,QUAL-ABM BALANCE?, (The. heavier object makes 

its end of the ruler go down.) 

• • - ^ - J . ■ .■ . 

HOW CAN YOU TELL WHIQH^ OF "TWO OBJECTS IS HEAV- 
IER WHEIJ YOU ARE USING AN UNEQUAL-ARM' BALANCE? 
(It is difficult, but you can tell; at balance/ the shorter 
arm carries the gre^ater weight.-) ^ 



Activity B 



Select a set of children to be weighed! Then ask the class 
how,.,you could arrange this. se£of children in order according 
to their weight,* If they suggest lifting^* say that this, Would 
be too difficult for. you — you want an easier method. If the 
idea of using ah equal-arm balance* does hot come from the • 
class., a'sk if a seesaw or teeter-tdtter might be useful. 
When this has been "discussed ;r use a'seesaw (or the plank 
and brick mentioned in the materials) to do the ordering. 



Several seesaws in the playground could be used, iflhey are 
available and if the children will remain fairly orderly under 
a classmate's supervision. 

t _ 

As the first step in ordering the set of children Ijy weight, ; 
select one child as the standard and^sort all the children 
into three subsets — ^ the children with more weight than the 
standard, the .children with less weight, and the children - 

with about the same weight. ^ " , 

* . • «► 

If you selected a very large set of chilc^ren (or the 'entire 
class) /it will be necessary to sel feet. a. child in each subset, 
as the standard for that group,, and sbrt.the members of the * 
subset in the same way, until all the children have been ar- 
ranged in order by weight; 
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Lesspn 2±t BUILDING^A BEAM BALANCE 



This lesson familiarizes the cljildren with the construction 
and lise of a* simple beam balance/ and makes them realize^ 
the heed for a s.ta'ndard unit o.f weight. After using this beam 
balance, the children see the advantages it has over the 
seesaw theyused in Lesson 20. . .J 

•Small groups of .children Construct the balances, then use* 
. them.^o compare the weight of two-.objects or*of combinations 
of obje6ts'." It is essential that you construct a beam balance 
before class, using the instructions and^photpgraphs. given in 
the' lesson. This will help yoii select the tasks where the 
children need the most help, and will provide a'model for 
them to copy. Allow one full class period for'the children to 

' assemble their balances. ^ " - 
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MATERIALS ^ . . . - ^ 

- 1 'assembled beam balance. 

— for each group 

. - 1 balance kit containing: 1' culer, 2 paper cups, 1 washer 

12" piece of thread, cardboard triangle, 2 paperclips, 

10" strip pf masking tape, picture hook^, 2 red slotted 

* * 3 ^ 

(5") Tirikertoy rods, 1 blue'slotted (3-") rod, 1 green 

I ' 13 
slotted (7^") rod, 1 purple slotted ('Oj^") rod, 6 round 

Tinkertoy connectors * ' - 

- red-jubber balls \ ' '\ 
' - Ping -Pong ba lls ^ ■ . , 

- pencils /: ■ ' . 

• - scissors - - ' 

- paper cups - , - . , , ^ ^ • 

- corks , ■ - ' . ^ 
^ - 'small paper^clipsv l^*\lon.g v . 

PROCEDURE ; ^ , . ^ :f . . 

Activity A - jr ^ . ^ . . . / " ' 

Placaan assembled -equar-arm balance on your desk, and ^ 
drop a feouple of weights into t'Ke cups. > Let? the children 
take a^minujte or two to look at it, and tell them^that they 
•■i*- are going to construct this balance and experiment with it. 



Divide the cla^s into^groups^^of three or four and give orfe 
balance Uit to each group. ^ Have the children assemble their 
baldfices while you give inatructipns^step by step. Draw 
diagraiDS on the chalk board and give her'lp as needed. 



V 



120 



Assembling the Tinkertoy. Stand - 

Scr4w a picture hook iiito oae of the holes of a 
rourid connector and .put it aside. 




Assemble.the-'.base of the. stand, using, 5\ round" con 
nectors,.. Lblue rod; 2 red rods, and 1 green fod.- 
-(Have -the. children look at the base of your model 
apd assemble theirs in. the. srame way.-) 




Insert a purple r©d in the center cdnnectQr of -the ■ 
ba.se. Place the round connector with the' pictureT. 
hbok on the other end of the purple rod. Your -•siahd 
assembly is now complete. . • %; 



0 




step 11. Assembling. the.^eam 



l\. Take your cardboard triangle and* measure .up one 

dnoh.on, each side ffam'the bottom. Draw a line from 
" each' of these pQints^to the toR of the center line. 
Color this diefnqnd- shaped ate^^ red. (You may havB 
\' 'to draw ;the line's; for the. children yourself and'let ?' 
• th'^m do the coloring J ' • 



'2: 




Usir^- m&sking tape 'qn Ix)th;front and back sides, 
attach the cardbo^ard triangle to "the ' edge of^the ruler 
so. that the line. on the triaogle is ce^nterQd at 'the 
holean-tlie middle of the ruler ^(i. is'. / line up the: 
line'bn.the. irfangle at ;the 6*' ma?:k). . - ' 




3. Unbend paper clips to make two •hooks and insert 
one Tn each of the.holes near the ends bf^the ruler. 



I 



•0- 



u 



o. ■ 



4. Mount the balance arm on the stand by slipping the 
' center hole of.t^i? ruler over the picture hook/ 



Step lir. Making the Bob \ ^ \ , 

I • '.Cut a -piece of thread or thin string about 12" long. 

2, Tie. a washer to one end of the string. 

3, Make a. small loop at the other end of the string, ' 

4, *Slip the loop of the bob assembly over the picture hook. 







— ur / I 
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StefJ IV. Attaching the Cups a riu Adjusting the Balanee 

, • ■ ' *\ * 

I . • F^unch a small hol.e under the rifn^ e*ach of the two 
cups^ anQ hang Ihe cups on the paper-clip hooks 
attached„to the tJMance arm/- (Be careful'to attach 
^ ^ the cup as shown in the^ diagrafn; this" lessens the 
chance.s of the children scratching their hands on' 
the hooks when th6yjL|se the balance,}^ * 




2. 



If your balance needs adjustment tq.hari^ evenly, ' 
take a piece of masking tape I" long, ^^ove if 
around on the balance arm until balance; is obtained. 
Stick the tape on the back side of the balance arm 
at this p(!)int, (You may need to give the children x . 
considerable help with this J- 



Activity B ' . ^ 

•Let^the-cliAldren experiment with the beam balances. Have 
them compare the weights of objects they compared in Les- 
son 20 when using the ruler balance/- On the chalk board,.. ' 
record some of these cornparisons. If possible, use the data 
to predict other relations of the weights of objects (transi- . 
tivity). These questions will help with the discussion: 

WHICH OBJECT WEIGHS LESS THA^J THE PENCIL? * • 

WHICH OBJECT ^A(EIGHS LESS THAN.THE PING-PONG 
BALL? ■ " 

. WHICH OBJECT WEIGHS THE LEAST? 

^ Afte]Lthe children have had time to experiment , ask them to 
discuss the advantages the beam balance has over the ruler 
balance. The discussion should include questions that point 
t6 the following advantages of the beam balance: 
** \ ' ' 

1 . The cups are convenient for holding objects to be weighed 

2. It i&v^asy to 8ecide when the weights balance. 

''>3. It is more reliable fh.an the ruler balance because if can 
be adjusted to balance evenly with tape, when not loaded. 

4, The arms are equal in length. 

5. It shows smaller 'differences in weight. 
<^ • • # 

NOTE: The assembled beam balances are also used in Les- 
sons 22 and 25. 
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Lesson "22:- STANDARD WEIGHT AND VARIATION . ^ 

^ The desirability of using a standard unit of weight is intro- 

duced in this lesson. The id6a is *proj^cted by having vari- 
ous groups of children determine the weight of similar rubber 
balls by using.differerit objects as units of'weight, The'chil- 
dren will then" explore the reasons^hy their weight measure- 
ments vary. An attempt will be made to develop the idea of a 
' two-unit weight standard. 

- MATERIALS ^ . . ^ 

t . — for each^jroup — 

- I assembled beam balance from Lesson I 

- -1 rubbe-* ball . ■ . 
^ ' • for* the various groups — 

- several Pint -Pong balls (Group I) 

- several' pairs of scissors (Group 2) 
- ~ — 4 paper cups (Group 3) 

T I 5. small paper clips, ' I" long (Group 4) o 

- 5 large paperclips, 2" lohg (Group 5) 

- 15 cork? (Group 6) ^ 

. for the class demonstration — 

J* 

- I piece of chalk, about I" long v 

- I small rubber eraser, about I^Wg 

— for each child — . 
^ • — Worksheet 49 

PROCEDURE ' . . ^ 

Activity A' , * *• 

Divide the class into six groups of children. See that each 
group has an assembled beam balance, a rubber ball, and one 
set of the objects listed in the materials. T.ell the children 
they are going to carry on an investigation to help the class 
decide on a standard unit of weight. The object to be 
weighed is the rubber ball. 



ERIC 
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Ask the children to weigh the ball with the bea'm balance, 
using the set of similar objects they were given as units of ' 
weight,. Record on your chalk board the different combina- 
tions of weJgtit that the different groups find. Remind the 
children "that they are doing an investigation for the class 
and that they should obseivef the advantages and d^gadvan-^ 
tages of the units o§ weight. they are^ using. Rotate your 
objects so, that different groups will have the opportunity, to 
weigh the ball using different objects as units of weight. 
After the children have had time to investigate these units, 
discuss the advantages and disadvantages of each weight 
unit, i.e'. ,-not enough room in the^cup, takes too many 
units, never quite balances, etc. After several of these 
problems have been discussed, ask the children what can 
be done to improve their units of weight. ' > 

' LET'S TAKE TWO NEW OBJECTS AND. WEIGH THEM" USING 
PAPER CUPS THE FIRST TIME ^ SMALL BAPER CLIPS THE 
.SECOND TIME. ONE OF YOU WILL RECORD THE RESIJLTS 
ON" THE CHALK BOARD CHART. 



Number of 

Objects Paper Cups 

Chalk ^. -0-1 (can't weigh)-- 

• ► 

Eraser 2-3 



Number of 
Small Paper Clips 



22 



WHAT CAN WE LEARN FROM THIS CHART?- (We use 
fewer cups than clips. A cup is too heavy to balance 
a very li'^ht object.) 

WHAT UNITS OF WEIGHT DOES THE SCHOOL NURSE 
USE TO WEIGH YO(J? (Pounds and ounces.) 

WHY DOES SHE USE TWO UNITS OF WEIGHT? (To ' 
get closer to the actual weight.) 



I 16 
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Activity B 



Divide the class into groups of three; Remind th^'chlldren that 
they have found out that they can' weigh objects with one uni^ 
but not with another. Ask each grpup to use. beam balances to 
compare the weights of paper cups,, large paper clips /small 
paper cjips>'and corks. Then have the children turn to Work- 
sheet 49 and fill in the upper half. This worksheet, should - " 
help them discover some facts that will eventually assist them 
in d,eveloping.a two -unit standard of weight. Answers from 
each group may vary considerably. 

Instruct the children 
that for our purposes, a 
reading may be taken on 
the beam balance when 
the Ted are'a is behind 
the white thread. Tell 
the children to start 
their.investigations and' 
record their data on the 
worksheet; 



After a few minutes ask 
a child to read the an- 
swers on his worksheet. 
You may ask: 



DOES EVERYONE 
' ' AGREE? (No, read ^ 
more answers J 



Keep in mind that we 
told the children that a 
reading is taken within 
the red area. There^ 
fore, they can olptain' 
the weight by reading 
on either side of the center line. Have each group weigh one 
paper cup .using small paper clips. For one paper cup, you ^ 
might get a reading of nine small pa^er clips or one of ten 
small paper clips. After the children have finished setting 
, ^ up their equipment have a team of three students read^and re- 
cord the weight of the cup for each beam balance^ Record ' 
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Worksheet 49 
Unit 16 , 



Name 



Use your beam balance, paper clips, corks, and cup 
to help you complete the following. 



I paper cup - 
\ paper cup == 
I large paper clip ^ 
I large paper clip ^ 



lO 



16 



S 



3 



small paper clips 
cork stoppers 
cork stoppers 
small paper clips 



* I paper cup 



3-i 



largtp paper clips 



* I paper cup = 3 large paper clips + 



small 
paper 
clips 



these weights on the .chalk board. Ask the teams to explain 
to the class why' the measurements are different. (Different 
sections of the red area were behind the centef thread.) 

Pick two teams to~ weigh a. piece of chalk using small pap'er 
clips as the standard weight unit. The class will observe 
the operation so that they can answer the following questions: 

-HOW MANY.STUDENTS. OBSERVED THE SAME READING * 
ON BOTH EQUAL-ARI^ BAIANCES? 

HOW MANY HAD DIFFERENT READINGS? • 

Ask each group to look at the center thread from three jDOsi- 
fions. " Th.e first at the left of the thread, the second in^front . 
of .the. thread and the third at the right of the thread.' Spend 
a few minutes talking about these questions: 

. WHY DO READINGS- VARY? ' \ ^ ' 

WOULD THE DIFFERENT READINGS BE CORRECT' FOR 
OUR PURPOSES? ' . 

DO MOST MEASUREMENTS.'VARY? 

Discuss the idea^that when a measurement is made several 
times, w§ may obtain a. different answer each time because . 
of measuring error, ' ' . , • 

As a class activity, help the children complete the lower part 
of Worksljeet 49. (The items are starred because they are 
difficult.) You may wish to discuss the fact that in the first 
example, 3 large pap^r clips do- not weigh enough and 4 — . 
weigh too much, therefore, it isr difficult >to measure the 
weight with large paper clips.. Now, 3 large paper clips plus' 

1 or 2 small clips is considerably closer tfjfihe weight of 

I paper cup, therefore, a better measurem^ent; 
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Lesson 23; MEASURING CHILDREN'S WEI(3HTS 

In this lesson the children are weighed on a bath or nurseis 
scale. The qfiildren should assist in weighing other chil- 
dren, i^ reading the scale, and in recording the weights on 
the chalk board. -From the data collected, the children make 
av histogram, which graphically demonstrates the variation-and 
distribution of their weights. 

^ As in Lesson 20, keep in mind that some children may be • 
sensitive about their weights. Let these children help with 
the tasks of weighing and' recording. 

MATERIALS ' . ^ ^ 

— 'bath or nurse's^ scale for weighing the children 

— Worksheet 50 '^^ • • \ • 

— overhead projector (optional) ' ^ 

PROCEDURE " , . 

Activity 

Use a scale to weigh the children in your class. Ask a child 
to record the weights on the chalk board. This fir^t record 
, should be a simple one — just a list of the weights as they 
are read, e;g: ' 

43, 47, 39, 45, etc.... 

Have the children weigh each other, too, so that they g6t 
practice in reading the sc^le. 

When- all the weights are written on the chalk board, involve* 
the children in a discussion of the data recorded there. ^ Ask 
what the highest and lowest recorded weights are, etc. 
(This information will be helpful when the children make the 
histogram.) 
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After the discusjsion, rewrite the weight" data in such a way 
that^all similar weights are grouped together: 



47, 47; 47 • ' ' ; . 

- 52, 52 

45, 45, 45, etc. ... ' 

Ask the children, to turn t;o Worksheet 50 'and place it on their 
desks so that one line is at the left and the other line is at 
^the bottom of the p'aper.' Tell the child. •:^n to think of the 
bottom line as a number line where each space will repre- 
sent a weight range of thre"e pounds. Have them look at the 
lowest recorded weight on the chalk board and start number- 
ing the intervals with a value that is three pounds less than 
vthat.- Then they should fill in all the intervals, going to the 
right along the bottom.' Tcr example, if the lowest weight 
recorded for any child is 33 pounds, mark the first space 
under the number line as follow s^ 



30 
to 
32 



Q 



O 
O < 
ux 

CQ 
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In this case the spaces below the number line would read 
like this: * - • 



30 


33 


36 


• 39 . 


42. 


45 


48 


51 


■ 54 


■57 


60 


63 


66 


to 


to. 


tu . 


rto 


to 


to 


to 


to 


to 


to 


to 


to " 


to 


32 


35 


38 


"41 


44 


47- 


.50 . 


53 


56 


59 


62 


.65 


68 



69. 
-to' 
.71 



Demonstrate the procedure on the chalk* board or overhead 
projector. Then ask the children to iisten carefully as you 
read the list of weights from the chalk board and to write 
each number, as. you give it, in the first empty square 
above the appropriate place on the number line. 

When the children h> e made all their entries / have them^ 
check the ^^ccuracy of their Work with your own histogram, 
either projected or oh the chalk board. Th^a show them how 



to draw heavy lines to 
filled-in: 



nclose all Ihe^squares they have 



HISTOGRAM 
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3 
2 









> 






















45' 


















47 














39 


44 


45 


49 

« 










37 


40 


^ 4 3 


46 


48 " 


■ 52' 




30 
32 


33 

to' 
35 . 


36 

to. 

38 


■ 39- 
to 
41 


42 
to 
44 


45 
to ^ 
47 


48 
to 
50 


51 
to 

53 , 


54 
to 
56 



Discus/ With the class the labeling of the horizontal and 
vertical axes and why it is important. (It tells the. number 
of children in each weight group.) Ask the class to help 
you decide on a title for the histogram. 

Have the children study their histograms and try to answer 
such questions as: * - 

HOW MANY' CHILDREN WEIGHED BETWEEN 39 AND j. . 
4 1 POUNDS? 
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HOW MANY^MEMBERS ARE THERE IN THE SET OF " 
CHILDREN WEIGHING 48 TO 50 POUNDS? 

Try to get the^class to .think about the variation in weights 
that has been observe.d. Ask whether the children expected 
that all in the.class would weigh the*same. Ask about 
their heights and whether-there is a variayon in height simi- 
lar to 'that in weight. Pbint out that there are no two things 
exactly alike in the -world, and that there are .always some 
difference s-among samples. Even things that look alike 
have very slight differences. If'the lengths of two new un- 
sharpened pencils. were measiired very carefully, the mea- 
surements ^ould be slightly different* 

The fact that samples vary, and the impossibility of measur 
ing things exactly (as observed in the last lesson) > are the 
two main contributions to the children's understanding of 
variation. ' t 



Lesson 24:' ,COMSTRUCTING A RUBBER- BAND SCALE 
' t: : — : r — ^ 

^ In this lesson the class develops a new weighing device, 
using the stand from 'the beam balance made in Lesson 2L 
Working in groups, the children buiid, calibrate, a,nd use a 
rubbor-band scale to weigh various objects, 'The rubber band 
(an elastic string) is the "spring" of the new weighing scale, 

. Calibratir^g is assigning to each^point on a number line 
a vajiie corresponding to a standard unit of measurement. 
In this lesson the units used for calibrating are paper cups 
and the calibrating is done vertically from top to bottom. 
When only one paper cup is hanging from the rubber band, 
the children notice where the pointer.is, make a mark, and 
label that mark zero. As they add more^cups, they make 
other marks and numejrals until they have marked units of 
weight^frbm zero to ten> ~ ^-'^ ' " ' • 



Be sure lo construe? 
a rubber band scale 
in advance, > so that 
the children can 
look at it while 
building their own. 
Follow the four 
'steps given in the 
lesson. When 
calibrating, notice, 
^ that the marks will 
be increasingly 
farther apart, as 
more cups are 
added. This is to 
be expected, as 
the rubber string 
stretches more Ss 
tha load increases. 




T 
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■ MATERIALS • ' ■ 

T Worksheet's'! ■ . . ' 

- small paper clips 

ior each group — . 

- beam balance from Lesson 21 .\ v ^ 
' ' - a few Minnebars, other objects from desks , 

- ,2" X 14" strip of oak tag * ' 

- large pa^jer clip, 2" long/. I rubber or elastic string 

- 8" gre^n Tinkertoy rod, 3|"- blue Tinkertoy rod, cylindri- 
cal Tinkertoy connector 

- I I papisr cups • ' ^ - . 

♦ \ * - ' ^ — 

PROCEDURE , ' , . . - ' ' ' 

1, • 

Activity " • . . • ' 

Ask a child to use the beam balance from Lesson 21 to weigh 
some small paper clips, using paper cups as his weight. 
• .units. Make a'record of several such measurertients on/the 
chalk board to • re view the comparison syftfboisf less than (<), 
greater than (>), and appears tS^be the same as for the 
class, e.g: - . . 

Weight of 1 ^ Weight of 1 1 Weight of 2 
paper cup small clips I paper cups • 

. . or ■ . — ' . , 

Weight of 2 ^ Weight of 1 I > Weight of 1 
papecjcups small clips . paper cup 

and * ^- 



^ ' , • . Weight of 1 paper cup = Weight of .1 0 small clips ' 

' After, this review of the comparis.on symbols/ say that Tor 

woniers whkher alf weighing scales are like the beam bal-^ 
• aoce just used. "Ask the children to tell Tor about other • 
weighing scales they have seen. (Some children may have 

■ noticed spring scales being u'sed to ^A^igh produce; others 
may tell about penny weighing machines; etc.) Then hold up 
an elastic string and ask the children whether they think this 
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elastic string could serve as thp spring for. a new kind of 
scale. LeJ the childreii think about and discuss this. Then 
divide, fhe class into groups such that each has a beam bal- 
ance from Lesson 2 1 , and distribute th^.rest of ihe new. 
equipment. ' . . ' ^ . 

Use the instructions inside 'the four boxes to hefp.the chil- 
dren make their rubber-band scales. Draw on the chalk 
board any diag^ms that are. necessary to clarify the process. 
Also, remind the children that they may come'up and look at 
the rubber-band^ scal^ you have already made. • 

« 

■ Instructions for the rubber-band scale; - 

Step I-. Take the large paper clip and bend one end up. 
Gonnect-^the clip to a paper cup by pushing the sarSe end of 
the* <^ip through the wall of' the paper cup just below the jrim. 
Tie the rubber band at point, A. ^ Tie the other end'^of the rub- 
ber band to the blue rod. 




When the children have done this, ask each group to put a 
Minnebar in the paper cup. Ask what happened when they 
put the Minnebar in the cup. (The rubber band streWhed and 
the, cup went down.) Next ask whether this device is a good 
scale for weighing. Discuss and*'record suggestions g^ven 
,by the ^c:hildren. . Give them a few minytes to efxperiment. 
Tell them to raise and lower the blue rod a*nd see what hap- 
pefis. Then ask: ^ * ' • 

IS THIS EQUII^MI^T YOU CAN' HOLD IN YOUR HAND A 
GOOD WEIGHING SqALE? IS IT a'pOOR ONE? WHY 
DO YOU THINK SO? HOW CAN WE IMPROVE IT? 



.The chiddren may sugg^st^that the device they have made is ' 
easy to carry around;- that it has -no scale so that it is impos- 
sible to tell- how many units an Qbject weighs; that it ought to 
hang ftdm a stand, etc. Elicit as many suggestions as possi|: 
•bie; then ksk whether any of this information could help in * 
develpping 'a riQ.w scale. After discussion, go on to th^ .sec- 
ond instruction for making the rubber- ban.d scale, ^ 

,Step 2 . ' Remove the rul^ with its two cups, etc. / from the 
purpfe rod^of the. beam balance; Place the cylindrical con- 
nector on the ptlrple rod, then place a grjpen.rod" in .the *op 
end of the cylinder. Next put the round cpnnectir on tc{5' of 
the green rod, so that later, when' it is wanted, the balance 
scale may be^put on thfe back ox*the stand again. Then put 
the blue rod in the round conn.ector so that it is located'on 

.the front of the st^n^., ' k , , . r ^ 

" * 

Have the children. weighSi few olSjects and ask which dbject 
weighed the -most. Point out that it'is difficult to remember 
how far"the rubber ^B^nd stretched or hpw far doWn the cup' 
moved. Then a^k:/ 

W^AT'CAN WE DO THAT WILL m)uCE IT, EASIER FOR US 
TO REMEMBER WHAT 'THE DIFFERENT OBJECTS WEIGH? 

After discussion, have the children proceed to the next step 
of the ^nstructic?n. Give wh^atever help is needed.* 



>Step 3. Use masking tape to fasten the oak tag strip to the 
upright rod. 

on the round connector at the bottom. 



Place it scy:hat the bottom of the oak tag rests 




Discuss with the children how they; can make a scale\on the 
o.ak tag so that objects can pe weighed. Ask. whether paper 
c5ups> couid be used as standard weight units. Finally, ex- 
plain that you want the children to calibrate the rubber-band 
.scale with paper, cups as^the standard units of measurement*. 
Demonstrate what you mean by calibrating during the next 
s'tep of t^e construction/ - ♦ ' ^ 



Step 4. Look at the turried-up end .of the large paper clip. . 
This is the pointer.^ Place>a pencil beside the pointer and 
make a mark on the 'oak tag. Label the mark 0. . Now 
place another paper cup inside .the cup at 'the bottom of the 
rubber band. Place tKe pencil beside the .paper-clip pointer 
again and mark the oak tag at this new place. Label this ' 
second mark J . Corttinue adding a cup at a time to the 
.other cups, making a new mark at each plaice where> the 
pointer stops until you have marks and -numerals on the oak 
tag from 0 through 10.' 




During the calibrating, some (/hil'dren may notice that the 
marks are not the same distailce apart. If they cannot 
account for this, explain that the rubber band stretched more' 



as the load of paper cups ii^treased. 



/ 



When the nfew weighincf scales. are /eady, have the, children 
select ob]ects they ^Noul(^ like to* weigh and iiecord the ' ' ' ^ 
weights on Worksheet Sl^. Encourage't*ie" children to experi- 
ment with, many^kinds ot objects to discover that -not alLob-^ 
jects can be weighed ain the rubb.er-band scale. A^k the^v/- 
children to put the be^m balance equipment on the back of;l' 
th^ rubber-band scale^and w§igh some obJectS) on -.berth the \. 
beam balance Srid the' rubber-band scale. ^ / " * 






•5 


Worksheet 5 1 ' 
Unit 16 Nome 




Object 


Weight ^ 


■a' 








D ' ' 


/ 




•on in the blanks with <, >, 


or =. 


1 . WoiQht of obiect A 


Weight of object B. 


2. Weiaht of obiect C 
> 


Weight of object D. 


3. Woiaht of object-K 


Weight of object A. 


4 . Weiaht of obiect D 


Weight of object B. 


5. Weiaht of obiocts 
A and 8 


V 'eight of objects 
D and Z. 



Conclude the lesson by asking the children to discuss for Tor 
the advantages and disadvantages'of the rubber-band scalel 
Children, will probably respond by saying that it is convenient 
to be able to read the weight directly from the scale. A few 
may notice that the rubber band becomes stretched from con- 
tinued use, so that the <::allbra.tions-§re ^ot as accurate as 
they were at first. 
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Less on' 25; - EXPERIMENTS WITH A BEAM BAIAMCE . - 

r— r7-5 ^ ^ ' 

In:this lesion the children do expejiments with their beam 
balances to find out which factors. may oe-may not affect the 
■weight bf 'various objects. They select questl:t)ns from Work- 
sheets 52 and 53, or othe'r questions of ypurs or of their own. 
All questions should require a simple experiment with the 
beam balance. The children work in groups, each gcoup . 
selecting a different question and deciding on the procedure 
to bemused to answer the question.. Each experiment involves 
weighing an object before and after its weight has, or has 
not, changed (with time, for example). 

Begin the lesson with a demonstration that answers ^lie ques,- 
tion, "Will this birthday candle weigh more, less, or about 
r the same, if 1 burn it for a while? >" Have the children. make 
predictions and tell you how to go about answering the ques- 
"tion. Ask them to suggest a standard weight for you to use 
and to show yoq. how to recoi;d th^. before-and-after weights,, 
etc, V 

Some of the questions on the worksheets may not be practical 
for your class; finding substitute questions will ^afford the 
children goocT'opportunities to devise experiments with what- 
ever materials are available. 

MATERIALS ^ ' ^ * 

— Worksheets 52 and 53 \ 
^ birthday candle, matches 

-T for each group — 
beam balance 
. — small paper clips, l|" long ' 

— paper cups 

— one selection at. a titne from the following materials (or 
substitutes): ice cubes; cotton; water; applq; sand; 

, -eggs; spring or elastic; clay; milk; pencil, chalk or 
crayon; bar of soap 

♦ 




PROCEDURE • ^ 

Actiyity A * • . 

Suggest tha^ Tor has h§en very interested in the beam bal- 
^ ances. He thinks that the children could have fun with the * 
^ balances if they used them to answer so'me of his many ques- 
tions. Say that the first question he brought up was about a 
candle: * ' • ' • ' 

TOR WANTS, TO KNOW IF BURNING A CANDLE WILL CAUSE 
IT TO LOSE WEIGHT, GAIN WEIGHT, OR STAY AT THE 
SAME WEIGHT, HOW CAN I ANSWER HIS QUESTION? 

Show a* birthday candle to the class and ask what you should 
' do to solve the problenu ^Help the class develop ideas for 
the ej^periment, . As the following icle'as are- presented, carry 
them":put for the children, 

■| , W;^igh the birthday candle, using small papfer clips as th€ 
^standard Vveight units. Record the weight on the chalk bbard. 

^2; ^In a saf^ place, light the candle with a match/ 

C y 3, Let the>^andle burn untiKit is about one inch ^shorter. 

^4, Weigh the-'candle^ again, • Record the hew weight. 

, If the children are interested, let them discuss why the can-- 
, die weighed less after burning than before. (The particles 
cHaaged form and passed into the air.) * 

Dij^ide^ the. class 'into groups, each V^rith -^a beam balance. 
Hav,e each group select a problem from Worksheets 52 or 53. 
Instruct the children to use either paper clips or paper cups 
as their standard weight units. Assist the various groups in 
. .trying to develop methods for answering the*que*stions. Show 
them where the equipment is that you have provided. Move 
/ from group to group, giving suggestions that will help the 

children get started. Let each group perform sevieral experi- 
ments.* Give as much help as is needed, but if you feel that 
some of ^he experiments will take too long or are impractical 
for your class, substitute others. 
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After a group has finished an experiment, encourage the chil-* 
dren to discuss the results. Leave a few beam balances in a 
convenient place for those experiments which require evapora- 
tion over a number of days, etc. 



VVorK sheet 52 
'Jr.it 16 1 



4. 



6. 



Name 



^ Tor wants to know* 



^ . Will the wr€?tght of dn ice cube change after it has 

'aelted' ^ ^> f^. m:. i>i .jj ,-^r and jcijh. 



2r, Do two cups-of cotton weigh the same? 



W'lW stretching d spring or rubber band change^us 
weighty ■ X ^'i*' .^rz*iKj :v t v^ti^^^rc b'xnJ, Weifn 
i / r " nli t'W :*ztjhtr^. Stretch tAv 

\Ull the weight of a piece of clay change- if we 
divide Kioto smaller pleces'> (i^eir*ft the 'jhoU ^ 

^'^'"'i''^ 'iHJ tci^ijh ii\>i kd pieces, 
' C i J^.r*. <^./ VN'tV-fi 2(j^t>i. i ■ 

Wilt the weight of a pencil, a crayon, 'or a piece 
of olialk change.afterit' is used?{ . (WHfn x nej , 

Does a cup of wet sand weig^ more«than a cup of 
dry sand'> iA'/'. ^t -uj t;%^v?iJ 



Worksheet ^3 

Unit 16 Name 




10, 



12. 



Tor wants to know: 



Will the weight of a bar of soap change after 
rising it? (Weigh a new bar of ^^crp, u$e c(nd weigh 
again^ } - 



Will an apple lose weight sitting on the teacher's 
desk? (Veigh an <xppU^ Let it dit^foi* 4-5 day^^ 
ifeigh again.) 

Will the weight of a cup ot wattr changis'if it is 
allowed to sit in'th^ classroom for a few d^ys? 
Will covering the, cup makeJany difference? 

(MHgK tud'cupe of wat^r, )%V4r om and let both 
aup$ Qtt for day$. 9Hgh again J 

Will the weight of a cup of water clS«nge after 
boiling the water? (Veigh the y>ater. Boil for 
to minute$, Utigh again J 

.Will a ^ard-boiled egg weigh more than a soft- 
boiled eaq? (yeigh the eggs. Boil one for 10 wtn^ 
ut0$, (mothtr for Z ndmtee. Coo'ltne boiled egge 
and weigh eaoh of the egge again* ) * 

Will a carton of mllk^eigh the same after it 
.turns Sour? (^eigh oarto^^f Hlk bg fore 'and 
after 'the -rd Ik 'eourt^ r 



SECTION 4 



PURPOSE 



NEGATWE NUMBERS" 



- To provide practice in directed movements'' along the num- 
ber« linfe. - ' ^ , ^ ' ^ • . 

^ ■ \ . ' * 

To inttbduce negative integers. 

'•^ ' ' ' * ' • \/ 
COMMENTARY — ^ • - , 



The experiences gained in this section expand the usefulness 
of the number line. In these two lessens direction of move- 
ment, along the number line is considered in order to help 
explain negative numbers. The number line is shown as ex- 
tending infinitely to the left as well as to the right. 



V 

\ 



\ 

\ 
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Lesson '26; DIRECTIONS ON THE NUMBER LINE '' 

* This lesson gives the children practice in directed motion 
along a number line'. It prepares ^for the introduction of nega 
*tive numbers in the next lesson{ 

MATERIALS - ' 

r- Wbrkaheets 54 and 55 ' * 

PROCEDURE ' ' '\ 

Activity A ' 

Suggest to the class that Tor has noticed that many measurd- 
> ments — including those of weight involve reading scales 
of numbers that are like the number line. He has asked if 
there are more ways of using the number line, and if there is 
more he should know about numbers.. 

Draw a number line on the chalk board. (Remember to put ai> 
arrow a! each end of the number line.) Label points from^ 
. 0 to 16. Then mark an X at point 8. Ask ihe children to 
tell you at what point you will be if you stJrTat X and move 
3 spaces to the right. (I I J Record this move. on the board, 
as: 

-> ' 
Start at X and move 3 * • 

^ ' ^ ./ ■ . ^ > : 

Explain that the arrow over the numeral shows the direction 

of the m'ove.^ ^ - . ' ^ 

Start at X again, bufthii time move 5 to the left. Record . 

. this\6h the board as: 

\ . > ' 

Start at X and move 5 . * 

Ask a child to explain the symbolism. Go through several 
more examples of moves to the^right^and moves to the left, 
but be- sure not to end up to thes' leh of 0. ' - ^ 

When th§ children are familiar with the procedure, have them 
complete Worksheet 54. Remind them that they can always ■ 
, . check their answers on the number line provided on the work- 
sheet. « ■ ; 
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Worksheet* 54 
Unit 16 



Name 



Start at X. Write a numeral in the box to show where 
you are after each move. " , *" 



-+- 



0 1234 567 
Move 4 



X 1 i » 1 J — > 



9 * 10 n 



Move 5 



I 



Move 3 



Move 0 



Move 2 



Move 6 



6 



S 



0 



'Move 3 



Move 1 



' Move 5 



Move 2 



Worksheet 55 
■ Unit 16 



Name 



Write a numeral In, each box to show where you are 
aft6r the move shown.v .Use the humber line to help 
you find the answer. 



< 1 1 ; 1 I — i .1 I — I — ^— J — I — I — f— 4 — t ■ ■ > • 
' 01 2 3 4 5 6 7 8 9 10' n 12 13 !4 



.8+4 
6+3 
7 +T 

13 + ^ • 

— > 

0 + I i 

6 + V 



,9 



// 



10 + 3 



2+5 



r + M I 



^5 + 5 



6+4 



M + 1 



7 



0 



/o 



Activity B 



Show the children that if they did many problems starting at 
different points , the number lines would be full of X's. Say 
that they can avoid this by writing the numbers that indicate 
where they start on a piece of paper. For example, if they 
/want to start at 8, they could just write 8. To^show that 
this is followed by 3 moves tp the right, they could write 
*8 + 3, Demonstrate several examples on the chalk board: 



.8 + 4 (8 followed by . 4 moves to the right) 



7 + 6 (7 followed by 6. moves to the left) 
3 + 2 (3 followed \by 2 • moves -to* the right) 



Ask the children to do V^orksheet 55. 



Lesson 27:. NEGATIVE INTEGERS 



This^ lesson introduces negative integers to 'the children by 
extending the number' line to the left of zero; % 

MATERIALS ^ \ ^ 

< 

- - desk number line (-15 to + 25) for each child 
- . - Worksheets 56, 57, and 58 . 

PROCEDURE ' • . 



Activity A ^ 

^ . Draw a number line on the 
X chalk board. Label it frpm 
^0 to .15/ leaving some 
spade to the left of' 0, ' < 
Ask the^hildren if a move . 
* of 8 + 3 can be repre- 
sented simply 'by 8+3 
ari(! if 4 + <6 can be writ- 
ten simply as 4 + 6. * ^ 
(YesJ 

Now raise the question of 
..hoW'^e could represent 
6. + 3. If no child sug- 
gests it, show the class 
that^6 - 3 is the same as 
6 +: 3. Repeat -with 7-2^ 
for 7 + X etc. Work. 
V several examples on the 
chalk board riuml?er line,, 
such as 8 - 7> 7 - 4, ' 
6-2,6-5. 



' Worksheet 36 
Unit 16 


Name-' 




Use the number line to help you find the answers. 


< — 1 — » — 1 — 








0 » 2 


3 A 5 


' > ' — » — • — 

6 7 8 9 10 1 1 12 1 


3 M 15 


3* 


5 + 2 = " 


7 


2 + 9 - 


// ■ 












P + 3 = ~ 




9 - 2 ^ 


■ 7 ' 












7 7 = 


o 


4 + G = 


/o 




9 - 3* = 








6 , 


1 

9 - 9 = 


■ .0 












12 + 2 = . » 




12 ' 5 = 


7 








0 





Now ask the children to give you another name for 6-3. (3.) 

Have one child go to the chalk board and go through the steps 
in calculating 6-3. Try this with 5 - 3,. .4.- 3, 3. - 3. in 
the laJst case, show'the class that you arrive at 0 by moving 
3 stepfe to theNleft of 3. • i 

Have the. children complete Worksheet 56. 

145. ■. 
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Now do 2 - 3 at- the chalk board. Try to move 3 spaces-to 
the left of 2 on the number line. 



r "WHAT CAN WE DO IN ORDER TO SHOW THIS MOVE? ' 
- _ (Mark units on. the number line to the left of 0.) 

, ^DO WE HAVE A NAME FOR THIS LOCATION ON THE NUM- 
BER LINE? (Not yet.) ♦ , • 

To find th6 name for this point ask how many units to the 
left of . 0 it is, (L) Explain that since we represent move- 
ment to the left with a- minus- sign, we call the point just 
tp the left of Oj, "minus one" (-!)♦ Label the point ♦ 

Show examples such as 2 -4/ 4-7, 9- 13, and 6- t|, 
■.to generate names for the points -2, -3,. -4, and -5. ■ 



Explain that all^the mm-' 
bers to the left of zero 
are designated with a' 
mi nu^- sign and are' 
called negative numbers. 
Ask 'how many negative 

"numbers the children 
think there are, and 
whatever the number 
suggested, ask what the 
number to the left oLit 
would be. Explain that 
there are just as many 
negative numbers as 
there are positive num-' 
bers (numbers to tha 
right of zero). .Do more 
exjamples with answers 

" that are negative num- - 
bers: 7 - 9, 7 - 20, ^ 
13 - 14, 21 - 30. . 



Worksheet- 57 

Unit 16 Name_ 



Use the number line to help you fmd the answers. 



< i . \ 1 ^ \ 1 J 1 1 1 i-^ 

-5 -4 -3* -2 0 I 2 3 4 5 



M - 6 



5^-3 = 



0 - 3 = 



o2^ 



-3 



2 « 5 = 



'3 



4- - 7 = 



-3. 



I - 6 «= 



4 2 = 



I - 0 = 



3 - 4 = 



5 - 7 =, 



■-5" 



'7 



Have the children com- 
plete Worksheet 57. 



Activity B 



CO 
CM 



— O 



CM 
I 



CO 

1 



For this activity the children 
should have -15 to +25 num- 
ber lines on their desks-, v 
Have them, rotate the number 
line counter-clockwise from 
^a^ horizontal position to a 
vertical position. Be sure 
that the positive numerals 
are above 0 and the nega- 
tive numerals .-are below 0, 



Explain to the children 
that they now have a. num- 
ber line like that on a 
'thermometer. Very coid 
temperatures, such as 
those below zero, are 
represented by negative 
numbers. For example, 
14 below 0. is written as 
-14. Give the children 
practice in adding and . 
subtracting with this ver- 
tical number line. Point 
out that 4+2 means that 
they must start at 4 and 
"ove upward Jtwo units 
K + 2 = 6) and 4-6 ^ 
meeuis they must start at.' 
4 and move downward 6 ^ 
units\(4 - 6^= -2). You ^ 
may wish to use problems 
dealing with temperature^ 
e.g: 17 \10 = 7, etc. 



Worksheet 58 



Name 



Use the vertical number line to help 
boxes. 



you ftU Jn the 



7 - 2 o 




-3 



-c2 



*-l - 2 = 



-7 -I + S = 



-3 



S + 3 = 



- 3 = 



6 - 7 = 



\ -f S 



3 - 7 = 



Have the children CQjnpl^ete Worksheet 58, 

147 



-7 



-/ 



■•y 
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Activity C: Games^>, ^ ' ^ ^ . .'^s, 

"l./ "Take a Trip" " ^---^^^ 

' Draw a large number line gn the floor. .Mark paints 
about 1,2 inches apart and label them from -15 to + 

Divide the children into groups of five^ One group will play 
at a time. Label several 3" x 5" 'cards With' numerals from • • 
-I to +3. The cards should be shuffled. Each member of 
the group gets five/moves. He draw^^ fiVe cards at random, 
starts at zero and steps along the number lfn.e as indicated 
by the numerals on h^s cards, in the order in which hSe* 
drew them. The point where he is after the fifth mbve^s 
recorded. Yo^j can "d^ide'beforehand as tp what rule will 
determine the winner — high score, low score,, .closest to 
zero, etc. Each time the children- play, ^ vary the rules 
winning. . . ■ , 

2. "Captain,. May I?" • , , i 

I 

Play this with a number line on the floor. Have the captain . 
s.ay the', number of units a,nd the directton of eac 
steps. Give all children a tum^ at being captain. 



SECTION 5 



TEACHINgTbR TO.USE OUR MONEY .(Lesson 28) 



. This lesson introduces tlie relations among' the different 
"American coins. It reinforces the idea of grouping as the . 
basis of place-value notation. Pennies, nickels,. dimes, ' 
, and a quarter are considered. You may wish to include work 
with half-dollars and dollars alsp, but this" is optional. 

^ When you use the parallel number 'lines to show relations 

amdngr'the coins, do not try to .develop any understanding of 
the multiplicative relations involved. .This is done in 
Ujiit l7,. Introducinq.Klultiplication and Division . Do^n'ot 
ask the children to m?.ke parallel number lines of their oWn" . 

teaching Tor is a helpful device for going ov^r material 'with 
. ^ which the. children may already be familiar, so a segment cJf 
the Tor story is, provided to introduce the lesson. Then, 
since this isL the last lesson of the unit, another segmentis 
provided at the end; It describes Tor's departure for his horrie. 

MATERIALS '. ' • ' • " ' ; 

- .pennies, nrdk'els, dimes, quarter? .(halves an i do llar% 
, optibnal); or facsimiles from the coin sheet . 

~ addition slide rules * ; " 

\ - -Worksheets 59, 6p and. 6 1' * \ , 

PROCEDURE / , . V 

' - ■ ' / . * - 

Activity A ^ ' 

• 'TOR FINDS OUT ABOUT MO^fEY 

^ Tommy reached into his pobket to pullout his handkerchief, 

and a penny fell to the. floor. It made a tirikling' sound, and Tor 

-picked it ui3 and looked at it curiously. "This seems to be a piBce 
• * . ' . « * . 

of copper, " he said, "but' it has a very interesting design. " What 

is. it?" • " " . 



"It's money," Tommy'said. "It's galled a penny. Tor." 



"What do van do with it? What is-it-used for? " Tor asked. 

"It's for buyirtg' things. " . 

\ - \ . ■■ - t ■■' ^ ■■ 

> "Buyim? " Tor was puzzled. "What does 'buying' mean? " 

t*--" . • ' -'^ ■. \ -■■ ■ • ■ r 

^ "We go to .tHe store and ask 'the man there for a piece' of 
cand/ or a balloon or anythxng he^has th^t we want. He gives us 
the candy or bal'lopn, or whatever we want, and we give him the 
pejiny, '* Tommy said. "We just exchange t hie penny for whit we 
want. " . • ■ 

"If 1 gave the man in the stqrd this P|Snay, .qoiild FbUy a 
bi^ chair like the-one yoiTare 'sitting on? "^Tor asked. , . 

"Oh., no. T\iai would cost dollars, not pennies.-" " ^' 

^ ^ • \' ' ' * , ' 

"What are dollars?" . ^ 

V'Well, dollars are money tod, but they4)uy more than pen- 
nies do.* A dollar will buy as much as one hundred pennies 
could.*' \ ^ \ . ' 

" Miss Johnson spoke up. "Why don't we Sill help Tor find 
out "how our mbney system wSrJcs? " « 

■ ■/ - ■ ; ' \ , • ■ ■ , 

' So the children told Tor that people worked and were paid ^ 
money, >nd that wheniKey needed something, they could take 
the money to the store and 'exchange it for what they needed. The 
children explained that some things^cost just a pepny or a few' 
pennies, but other thitigs cost many dollars. , . * 



Remind the children that Tor is always interested in how 
Earth People write things down. Write " I penny" on the 
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chalk bo^fd, and asw if there is another way this could be 
written. You thquld^ finally have on the chalk board the 

fblibwingj/"^ 7 . * * ^ 

r'. / I penny = I cent = l<r.. . 

Witi the children's *help, develop a list on the chalk board 
with as many examples as are needed to establish this 
method. of notation. 'Your .list should include 5^, \0^m and 

</ ■ L J 1 M I I \ 1 1 ^ > 

0(? Z^^i^^ 5^ &^ 

IF WE WANT TO SOLVE A PROBLEM ABOUT MONEY, 
DO WE NEED' THE CENTS SYMBOLS ON TI^E NUMBER 
LIME? (No.) / * \ . : . ~ 



Erase the cents symbols you just wrote; ^ernd fill in more 
I numerals tor emphasize that this is just like any other hu 
/ ber line, even though you are representing pennies^ 



Activity^ ' ■ ■ * 

■ ,.For this activity use real coins or the prlated coins provided 
/ in this manual and in the Studeht Manuals. 

; TpR IS A VERY PRACTICAL FELLOW, AND HE WANTS TO. 

.KNOW IF fiARTH PEOPLE. GET TIRED CARRYING AROUND 
SO MANY" PENNIES. WHAT SHALL WE .TELL HIM? 
' (We have. other coin^worth more than pennies J 

Have'^the children name all the denoriiihations of money they 
q'an. Then show them a nickel and ask how many pennies 
c^ould^e exchanged for one nickelV On the^cjialk board 
/write: 



nickel == 5 pennies == 5^ 
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T?ike five pennies in one hand and five pennies in the other^ 
and then t^ut them together/ Using repeated addition/ de- 
velop the following table: 

1 nickel =• 5 pennies = 5<i' 

2 nickels = {5^ + 5^) = 10<iN= 10 pennies 

3 nickels = (5<r + 5<i + 5<^) =^ 1 = 1 5 pennies ... ' 

4 nickels = (5^ + 5^ + 5^ + 5^) = 20^ = 20 pennies 



5 nickels ^ (5^ + 5^ + 5^ + 5^ + 5^) ^ ZS^ = .25 pennie 



Near the top of the chalk board draw a number Tine labeled ' 
to 25.. At the left, label the line "pennies. I* Below this 
line djraw another line labeled "nickels." When* you 'mark 
off the units on this line, be sure that yoiii? 0 is directly ^ 
under the 0^ on the pennies line and' that -your I is directly 
under the 5 on the, first line, arid :§o, oh, , 



pennies <- 



I i I 1 



i 1 I I 1 I 1 i I I- 1 i 1 



I I 1 J J I — ^ 



0 t :l3 H 5 7 s 1 10 n a /3 /ii^ Ik n iS I'i :iozi^x^M 2.7^ a.i 



nickels < {- 



Show the children a dime and. ask how many pennies it is 
worthy Develop, a table for dimes in tl?e same way you did 
for nickels, continuing as'lorig as you (consider necessary. 

Draw a number line below the first two, for dimes, ' Be sure 
your I -point is direc'bly below the 1 0-point.on the penny 
line and the 2-point or\the nickel^line, ' 



dime^ 



quarters <- 



Show the children a quart^ and ask how many pennies it is 
worth. Develop a table ana. then a number line as you did 
for the other coins, ' Your num|)er4ines should how look like 



this: 



pennies < i i .1 1 I . I I 1 I M I T I I I 1 I n^t I i I I 1 I 1 1 i I > 

0 / ^ 3 ^ I ^' ? 9 // IXt3/i/S/6 /7 M /h^i/ 05^6^7 -I? 

nickels < 1 — 1 




±0 o 









V^rksheet 59 

Ofet 16 . Name 






Use your addition slitie rule or the number h 
help you solve these problems. 


ne to 








9 


24 pennies + 4 pennies = .2-^ pennies = 






63 pennies + 8 pennies » T./ pennies = 


71 










21^ + 9^ ^ -^.^ ^ 






934^ + . 4^ = * 














• 












- ■ A 






Worksheet 60 ' \ 
Unit 16 Name \ 







= dtmer> = nickels = / Q pennies 

= > dimes = V nickels = pennies 

■ J 

= dimes = ./«=^: nickels = bennies 

' * 50* = ^hdlf dollars = ^ quarters = SO pennies 
MOO* = ^half dollars: quarters ^ pennies 

15* = S nickels = pennies 
35* = 7 nickels = pennies 



45* = ^ f ' nickels = 



pennies 



ERIC 



To illustrate the iateirelations among the 
coins, draw dotted vertical lines as shown. 
Point to^ 5 on the first line and ask what 
coins could be used to represent" the number 
of cents. (5 pennies or I nickel.) Repeat 
with lp> J 5, etc; Continue until you think 
the children are ready foi: Worksheets 59, * 
60, and 61; and. then* have the'worksheets 
completed. Do* not 'have the children do 
the starred probiems on Worksheets 60>hd 
61 unless you have presented the necessary 
class work. ? * 

After cpmpleting the worksheets, if the chil- 
dren wish to play with the printed coins in 
their Student Manuals , have them paste the 
sheet on a piece of light cardbbard or con-* 
sti:i*ttion paper and then cut out the coins. 









. Worksheet oi 

Unit 16 Name 






1 dime + I quarter = 

> 






2 nickels + 2 dimes = 




•30 


t 

4 pennies + I quarter = 

o 


V * + 0^5"* = 




m 

3 pennies + 6 pennies = 


J? *+ ^ * = 




*l half doilar + l.dime = 


Jb ^ + /o * = 




. *2 quarters + 3 nickels = 






\ 
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TOR SAYS GOODBYE 

At the end of the lesson about coins. Miss Johnson Qoticed \ 
that Tor wanted to say something. He \vas waving his hand around 

in the air for her attention, 

/ ' * 

"What is it,' for?" she asked. "Do you want the children to^ 
explain more abo.ut -our money? " • , • 

"No/' Tor said, "What I want to say is that I have to go 
back to Titan now' — at least for a while* ~ and I have to say 
goodbye Thank you all for teaching me so much. " 

Tommy thought he saw tears in Tor's eyes. "Don't go, T^r, 
he said, "we can still teach you about many, many more thing/s. "^ 

Then the children all gathered around Tor, begging him/not 

tp leave. Sally said, "We Uke you so much. Tor!" and Joe feaid, 

"It's so much fun learning with you/' and John said., "Why (36 you 

have to go ; anyway?" , 

* ^ f ' 

Tor said, "I have to go now, while I still have enough food 

and other supplies left for my journey. I have never learned to eat 

your food, you know\ even though I have tried. " ' 



V 



"Tor's right," MaryJ^aid, "he can't §ven eat cookies. They 
don't agree with him at all. " 

The children groaned, ir'seemed very sad that their friend 
could not eat cookies. 

Miss Johnson said, *'We wantto thank you,' Tor, for coming 
to visit us. . It has been a great pleasure to have you here. We 
appreciate it so much that we certainly will not try to make you 
stay when we uijderstand why you have to go home. " 
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^ Tommy said, "Tor, how soon do you have to leave?" 

"It will take me a little while to check my space ship, " Tor 
said, "but then I must take off. " ' " 

"Well, gheck your ship and then come back -- at least for 
a minute," Tommy said. ^ . ' 

' • While Tor was che;cking ^his ship, inside and out, the chil- 
dren and Miss Johnson were fev.erishly planning how they should 
say goodbye tb-their little friend. 

"I'm going to draw a picture for him, "Sally said, and she 
got busy with her crayons. * ' * ^ 

"I'm going to give Tor my shiny penny," Tommy said. 

" Let's put whatever we can give Tor on the^'displa^ table, 
Joe said, "and let him. take his pick." . * • 

"And when he leaves we will sing 'Happy Journey' to him', " . 
Eddie said. . > ' ' . 

"I never heard of that song, " Jack said. "How does it go? 

. , "It\s just like 'Happy Birthday, • only you singy( 'Happy 
Journey> dear Tor' instead." 

"Good idea.!" Jack said, arid the other children agreed. 
* / • 

" 'A * 

When Tor returned, the children were ail>waiting for him. 
Tommy showed Tor the presents oh the display table. "You can. . 
have whatever you want to take ^back to Titan with you, " Tommy 
explained. ^ "Some of the children drew pictures for you; others 
gav'e small things they thought your friends on Titan might like to 
see. We k^ow you don't have, space for anything ver:y large." 

■ 157' " 



47 friends on. Titan have 



Tor's eyes shone as he loqked at the gifts. "Pictures/! he 
exclaimed happily, "and pencils.! PapeV clips'! Crayons ! Chalk! 
A shiny penny! Oh',' what a wonderful selection! What fun I will 
have showing these things back home! 
never seen anything like them!" 

"You will need this box to put your j^Tresents^in/' Sally said, 
as she gave him an empty carton, 

"My, you think of everything!" Tor skid.' Then he began t/ 
pack the box. ^ The children clustered around, watching. Tor 
mired each picture before he placed it in theyottomof the 
Next/ he carefully placed all the small gifts bn top of the pictures. 
Therjv^ much to everyone's surprise, Tor put in\an addition slide 
nile, an abacus/and ev6n a beeim balance tha^t just h^^ened to be 




be left on the display table. 



Tor said, "Thank you" again and again ari^d the children 
said, "Hurry back, Tor!^" "Don't forget us, Tor|".and "Say 
hello to your Mends on Titan! *\ -v ^ 

When .everything was packed. Tor picked up the box and 
went to the window. The children followed, .singing the Happy 
Journey song. They watched and sang as Tor sprayed himself out 
to his space ship. They waited at the window while he put the 
box inside the ship.. Then , he came,out,once more, ^^and stood on 
the ladder to wave goodbye"". ' 



Ev'erypne waved back, and shouted "Qpbdbye"\and "Gaod 



luck." ^And everyone watched as the little space ship took off. 
They watche,d and watched until the ship was only a little speck 
in the sky. Finally, when they could not even see thd speck any- 
more, Mary said, "Miss Johnson, &d you expect Tor t0 take the 
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abacus, the slide rule and the beam balance?" 

VNo, they Just happened to 'be left there on the table. ^ Miss 
Johnson blushed. The children smiled, enjoying the joke. 

Then, Sammy said, 'Tm glad you left them there. I thijik it -^^^ 
was lacky, because anyone could see that Tor really wante'ci^^hem.'" 

. "Pm glad, tod,'' Miss Johnson said. "I think Tor will make 
good use of them. " " " 

Tommy said, "Miss Johnson, do you think Tor will come back 
back to visit us again? " 

"I don't'know. Tommy. He seems to have a very fast and<- \ 
efficient space ship, but he never could explain how if was made 
or how long it took him to get here. " 

"I hope he does come back sometime, " Sally said. "It was 
*fun explaining things to him." 

Tommy said, "Well, who knows? Maybe some day we will • 
. have such a good space ship that we can go and visit him . "• 

Some of the children laughed, but Sammy sai'd, "That just 
might be possible,, you know." His remark seemed to brighten 
every face in. the room. 




